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(54) BRANCH JOINT FOR REFRIGERANT PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily connect a large 
number of branch pipes to each other, and also equalize 
a flow rate to be separated in a branch joint for a 
refrigerant pipe. 

SOLUTION: A branch joint for a refrigerant pipe is 
composed of a combination of bifurcated branch pipes 
13 whose branch pipes 12 and 12 are branched off in the 
isometric two directions to a main pipe 1 1 and 
trifurcated branch pipes 16 branched off so that a 
crossed axes angle of the mutual tube axes of outside 
branch pipes 14 and 14 becomes an acute angle in the 
three directions to the main pipe 1 1 and the tube axis of 
an intermediate single branch pipe 1 5 becomes an 
almost bisector of the crossed axes angle, and the 
parallel number of the branch pipes 12 to 15 is increased 
by connecting the main pipe 1 1 to the tail ends of the 
respective branch pipes 12, 14 and 15, and a refriferant 
carrying pipe 6 to an indoor machine can be connected 
to the tail ends of the increased branch pipes 12 to 15 
so as to be freely mountable/demountable. 
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CLAIMS 



[Claim(s)] 

[Claim 1] a main pipe — receiving — a flow direction — the branch branch pipe which branched 
a branch pipe in the two same directions, and a main pipe — receiving — a flow direction — the 
branch joint for refrigerant pipes characterized by coming to be enabled connection of 
refrigerant conveyance tubing to an interior unit at the end of the branch pipe to which consist 
of combination with the gin branch pipe which branched the same three way, the number of 
juxtaposition of a branch pipe is increased by connecting said main pipe to the end of each of 
said branch pipe, and it made increase free [ attachment and detachment ]. 
[Claim 2] The branch joint for refrigerant pipes characterized by covering the whole with a heat 
insulator except for the slot section of a root main pipe's opening edge, and the last end of a 
branch pipe in the branch joint for refrigerant pipes of claim 1. 

[Claim 3] The branch joint for refrigerant pipes with which connection with each branch pipe and 
a main pipe is made to connection by the socket and the slot, the connection immersion depth of 
the slot to a socket is made into 1.5 or more times of a tube outer diameter in the branch joint 
for refrigerant pipes of claim 1 or claim 2, and the extension taper angle of said method of the 
socket back is characterized by 5-30 degrees of things which it comes to make the interior 
angle of the corner of the opening edge external surface of said slot into the include angle below 
a right angle further. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



JP-A-H 11-72189 Page 3 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the branch joint for refrigerant pipes. 
[0002] 

[Description of the Prior Art] It is performed that air conditioners, such as a building, usually 
make distribution connection of many interior units of a base with a refrigerant pipe at one set of 
an exterior unit. 

[0003] As the Rhine branch joint 4 of a branch is arranged in the location corresponding to the 
exterior unit 3 of the refrigerant main pipe 2 who came out of the exterior unit 1 as shown in 
drawing 9 and it is indicated in drawing 10 as the method distributed to each interior unit 3 as a 
method of this distribution connection Branch pipe 5A of the number beforehand corresponding 
to an exterior unit 3 — 3 to the refrigerant main pipe 2 who came out of the exterior unit 1 — 
The header branch joint 5 which branched 5A in the shape of [ of a comb ] a gear tooth is 
arranged, and there is a method distributed to each interior unit 3 from here. 
[0004] But the connection type shown in drawing 9 and drawing 10 is what was simplified for 
explanation, and in practice, these are put together suitably and it is made into complicated 
piping structure. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, although the joint 4 of Rhine branching 
shown in drawing 9 among the above-mentioned branch joints had little resistance of flow since 
the direction of splitting turned into a direction along the flow direction of a refrigerant, and it 
had the advantage which can do equal splitting, the construction between which cut a refrigerant 
main pipe for every location of an interior unit, and the branch pipe is made to be placed was 
needed, and there was a problem which the various evils accompanying this produce. 
[0006] That is, in the interior of a refrigerant pipe, two sorts, a gaseous phase and the liquid 
phase, are intermingled, and, moreover, flowing fluid serves as high pressure in many cases. For 
this reason, it is necessary to make the connection part of a branch pipe into advanced 
watertight construction, and it becomes indispensable soldering [ of a connection ] in connection 
by the socket slot. 

[0007] And since this soldering part became a repeat activity for every branch pipe 
corresponding to an interior unit, when there were N interior units 3 which there is a problem to 
which an activity becomes complicated, for example, are shown in drawing 9 , the number and its 
soldering part of a branch pipe 4 had the problem it becomes as complicated as the large-sized 
building where it becomes N-1 place, and N becomes a large number working. 
[0008] Moreover, since it was prepared in narrow space, such as the underpart of the roof, when 
soldering construction became very difficult, since piping used the high temperature flame for 
soldering, the risk of a fire also had a certain problem. Moreover, since the immersion depth to 
the socket of a slot was one half extent of a tube diameter at most conventionally in connection 
by the socket slot, there was a problem from which a soldering activity [ in a narrow location 
which temporary support becomes unstable and was mentioned above ] becomes still more 
difficult only by inserting a slot in a socket in the case of huge tubing. 

[0009] Moreover, in the case of the refrigerant pipe, it was covered with the heat insulator for 
dew condensation prevention, but the covering activity also had the problem which became 
complicated and also often produced the dew condensation accident by poor covering. Although 
there were few problems like the above-mentioned Rhine branch joint at the point of workability 
since it collected in the piece place in the case of the header branch joint 5 shown in drawing 10 
R> 0 and the pipe-connection activity was completed, since flowing fluid was shunted in the 
direction of a right angle in the main pipe, the flow rate to a branching branch pipe was not 
stabilized, but there was a problem from which equal splitting becomes difficult. 
[0010] This invention can be performed as the flow rate which is made for the purpose of solving 
the above-mentioned trouble, and can connect many branch pipes easily, and is shunted is also 
equal, and it is made for the purpose of offering the branch joint for refrigerant pipes which took 
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in the advantage of both the above-mentioned Rhine branching and header branching. 
[0011] 

[Means for Solving the Problem] The branch branch pipe with which the branch joint for 
refrigerant pipes of claim 1 branched the branch pipe in the two directions of flow direction 
identitas to the main pipe, It consists of combination with the gin branch pipe which branched 
the three way of flow direction identitas to the main pipe. It is characterized by coming to enable 
connection of refrigerant conveyance tubing to an interior unit at the end of the branch pipe to 
which the number of juxtaposition of a branch pipe is increased, and it was made to increase free 
[ attachment and detachment ] by connecting said main pipe to the end of each of said branch 
pipe. 

[0012] That is, since it uses for a flow direction combining ****** which has the branch pipe 
which branches in the same direction, or a gin branch pipe to a main pipe when branching the 
main pipe of one in a required number, splitting with it can be performed. [ there is little 
resistance in the case of splitting, and equal ] 

[0013] Moreover, since the branch joint for refrigerant pipes can be beforehand manufactured on 
a works production target, a soldering activity can also be ensured and leakage accident does 
not happen, either. The branch joint for refrigerant pipes of claim 2 is characterized by covering 
the whole with a heat insulator except for the slot section of a root main pipe's opening edge, 
and the last end of a branch pipe in the branch joint for refrigerant pipes of claim 1. 
[0014] Since the whole branch joint for refrigerant pipes which branches a required number is 
beforehand covered with the heat insulator, while the heat insulator covering activity by site 
operation is omissible, since a works production target can be made to cover a heat insulator like 
the branch joint body for refrigerant pipes, its adiabatic efficiency is also good. 
[0015] The branch joint for refrigerant pipes of claim 3 is set to the branch joint for refrigerant 
pipes of claim 1 or claim 2. Connection with each branch pipe and a main pipe is made to 
connection by the socket and the slot, and the connection immersion depth of the slot to a 
socket It considers as 1.5 or more times from a tube outer diameter, and the extension taper 
angle of said method of the socket back is characterized by 5-30 degrees of things which it 
comes to make the interior angle of the corner of the opening edge external surface of said slot 
into the include angle below a right angle further. 

[0016] Temporary support can be carried out only by inserting, since the connection immersion 
depth of the slot to a socket is made deep, and a soldering connection activity [ in a site ] also 
becomes easy. It is because a slot is shaky here and the temporary support at the time of 
soldering is needed for it, when a slot is inserted in a socket when it is shallower than 1 .5 times 
to make the connection immersion depth of the slot to a socket into 1 .5 or more times from a 
tube outer diameter here. In addition, although especially the upper limit of the immersion depth 
is not limited, since the effective length of tubing will become short if it is made not much deep, 
it stops in the suitable depth. 

[0017] Moreover, the extension taper angle of said method of the socket back is made into 5-30 
degrees for making the corner of the opening edge external surface of a slot eat into a socket 
back end, and stabilizing temporary support. It is because it will eat away if said taper angle is 
made larger than 30 degrees, and the force may become less enough, a slot may fall out with a 
self-weight in the case of perpendicularly near piping and temporary support is needed. 
[0018] Moreover, if smaller than 5 degrees, it may become difficult for a slot to eat into a socket 
back end and to remove from the condition of temporary support. Therefore, it becomes the 
desirable range to make the extension taper angle of the method of the socket back into 5-30 
degrees conjointly with using the interior angle of the corner of slot opening edge external 
surface as an acute angle 90 degrees or less. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of 1 implementation of this invention is 
explained. The top view of the branch joint for refrigerant pipes which drawing 1 requires for this 
invention, and drawing 2 are the explanation top views of the joint which constitutes the body of 
the branch joint for refrigerant pipes shown in drawing 1 . 

[0020] The branch joint 10 for refrigerant pipes concerning invention of claim 1 The branch 
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branch pipe 13 which branched branch pipes 12 and 12 in the two directions of flow direction 
identitas to the main pipe 1 1 as shown in drawing 2 , It consists of combination with the gin 
branch pipe 16 with the branch pipes 14, 14, and 15 which branch to the three way of flow 
direction identitas to a main pipe 1 1. Connection of the refrigerant conveyance tubing 6 to an 
interior unit 3 is enabled free [ attachment and detachment ] at the end of the branch pipes 12- 
15 to which the number of juxtaposition of branch pipes 12-15 is increased by connecting said 
main pipe 1 1 to the end of each branch pipes 12, 14, and 15 as shown in drawing 1 , and it was 
made to increase. 

[0021] In addition, in the above, the branch pipes 12 and 12 of the branch branch pipe 13 have 
branched in the direction of the symmetry on both sides of the main pipe 11. moreover, as for 
the gin branch pipe 16, the outside branch pipes 14 and 14 branch in the direction of the 
symmetry on both sides of a main pipe 1 1 — having — inside — the tube axis of one branch 
pipe 15 — said branch pipes 14 and 14 — he is trying to come on a center line mostly 
[0022] In addition, in the above, it is supposed that connection with the branched branch pipes 
12, 14, and 15 is possible for each main pipe 1 1, and, as for the end of these branch pipes 12-15, 
it is desirable to cut to an even length so that it may stand in a line in the direction of a right 
angle in a straight line mostly to a tube axis like illustration. 

[0023] Moreover, that in which the tees 13A and 16A of the branch branch pipe 13 and the gin 
branch pipe 1 6 are the taper-like short pipes whose diameter have a path equal to a main pipe 
1 1 , and was expanded in the shape of a taper from there as the example of the branch branch 
pipe 1 3 shows, they have arranged the branch pipe 1 2 to drawing 3 at the diameter expansion 
side edge section, collapsed it with a press, and were formed is used. 

[0024] In addition, drawing 3 is what showed an example of the structure of a branch pipe, may 
weld separate tubing directly and may form it, respectively. Anyway, the branch branch pipe 13 
and the gin branch pipe 16 are produced by the works production target, soldering of leakage 
control is given and each connection is formed. 

[0025] Moreover, a degree can be made into the degree of a large number, such as 27 branching, 
from four branching with the combination of the branch branch pipe 13 and the gin branch pipe 
16, as shown in drawing 4 . And fitting of the attachment and detachment of the plug 17 for 
sealing is made free to the end of the branch pipes 12-15 to which it was made to increase, and 
only the required branch pipes 12-15 are alternatively made usable. 

[0026] Drawing 5 is the top view showing the gestalt of operation of the branch joint for 
refrigerant pipes of claim 2. In drawing 5 , except for the slot sections 12B-15B of the opening 
edge of the root main pipe 1 1 of the branch joint 10 for refrigerant pipes and the last end of 
branch pipes 12-15 which were shown in drawing 1 , the branch joint 10 for refrigerant pipes 
covers the whole with a heat insulator 18, and is constituted. 

[0027] It is produced by the works production target like the branch joint for refrigerant pipes 
which also showed this heat insulator 1 8 to drawing 1 . Drawing 6 is the important section 
sectional view showing the gestalt of operation of the branch joint for refrigerant pipes of claim 
3. 

[0028] In drawing 6 , the connection type of the main pipe 11 of the branch joint 10 for 
refrigerant pipes who showed the branch joint for refrigerant pipes to drawing 1 or drawing 5 , 
and each branch pipes 12-15 is made into a socket slot method, and connection immersion- 
depth s of slot 12B to socket 1 1A is made into 1.5 or more times from the tube outer diameter 
d. 

[0029] Moreover, let further 5-30 degrees of interior angles alpha of corner 12C of the opening 
edge external surface of said slot 12B be an include angle below a right angle for the extension 
taper angle theta of the method of the socket 1 1A back. Using the connection immersion depth 
of the slot to a socket as 1.5 or more times from a tube outer diameter in the above for ensuring 
temporary support when inserting slot 12B in socket 1 1A, when fewer than this, it is because 
slot 12B may be shaky within socket 1 1A and may cause difficulty to a soldering activity [ in a 
site ] etc. only by inserting. 

[0030] Moreover, if the connection immersion depth of a slot is made larger than a tube outer 
diameter, in respect of temporary support, it is good, but if it is made not much deep, the 
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effective length of tubing will become short and effectiveness will worsen. When these were 
taken into consideration and a suitable tube diameter and the suitable immersion depth were 
actually examined, a result of Table 1 was brought. The dimension relation, then required 
sufficient temporary support of this table 1 can be performed. The spigot depth of this invention 
is made into 2.4 to 3.75 times of a J1S standard size so that more clearly than the ratio for JIS 
of Table 1. 

[Table 1] 
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[0031] Moreover, as for the bore of this socket, and the outer diameter of a slot, considering as 
the smallest possible crossover is desirable. Furthermore, the taper angle theta of diameter 
expansion section 11B of the above-mentioned method of the socket 11A back is made into 5- 
30 degrees, and as the interior angle alpha of the corner of opening edge 12C of slot 12B 
expands and shows in a part Fig., it considers as an acute angle smaller than a right angle. 
[0032] The above-mentioned taper angle theta and the interior angle alpha are for making 
opening edge 12C of slot 12B eat away, and demonstrating a certain amount of ejection 
prevention force, when slot 12B is inserted. When turning slot 12B upwards although slot 12B is 
not shaky within socket 1 1 A if larger than 30 degrees, and inserting and attaching in socket 1 1 A, 
it is because a slot may fall out by self-weight and temporary support is needed. 
[0033] Moreover, the interior angle alpha of the corner of opening edge 12C of slot 12B is made 
smaller than a right angle for demonstrating the above-mentioned interlocking certainly, and if 
the interior angle alpha is made larger than a right angle, it will eat away, and the force is 
insufficient for it. 

[0034] Furthermore, the slot 19 wide opened by the diameter expansion section 1 1B inside of 
the method of the socket back by this interior angle alpha to the inner direction is formed, and 
since the molten metal 20 of soldering collects and this slot 1 9 serves as the section, the 
dependability of the soldering section increases. 

[0035] Drawing 7 shows the side elevation of the mold 21 for fabricating the above-mentioned 
socket 12B, and this mold 21 is inserted in the opening edge of tubing 10A, such as a copper 
tube used as the molding material of the branch joint 10 for refrigerant pipes, and consists of 
rodding 21 A which expands the diameter of tubing opening, and base 21 B which supports this 
rodding. 

[0036] The point of rodding 21 A is set to taper side 21 B which forms the taper angle theta of 
the diameter expansion section of the method of the socket 12B back, the diameter of base 21 B 
side edge 21 C of rodding 21 A is further expanded in the shape of a taper, and he is trying to 
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expand the diameter in the shape of a taper in the opening edge of socket 1 2B. 
[0037] Soldering material can make it easy to flow in between a socket 12B inside and slot 1 1 A 
external surface by diameter expansion of the shape of this taper, and the dependability of 
soldering increases further. Next, the busy condition of the gestalt of the above-mentioned 
implementation is explained. 

[0038] As shown in drawing 8 , the main pipe 1 1 of the branch joint 10 for refrigerant pipes is 
connected to refrigerant outlet 1 A of an exterior unit 1, a required number of branching is 
carried out and the interior unit 3 — 3 required for this is connected. In this case, the branch joint 
10 for refrigerant pipes of this invention can be further connected to the point of the branch 
pipes 12-15 of the branch joint 10 for refrigerant pipes, and branching can also be increased. 
[0039] Therefore, when the arrangement part piece place of this branch joint for refrigerant 
pipes is available for two or more branching to each interior unit from a main pipe and 
construction becomes possible collectively, since welding of soldering etc. is carried out at the 
time of works production, airtightness is very high [ the tee of the branch joint for refrigerant 
pipes ], and the leakage accident which originates in poor welding by site operation at the time of 
manufacture since a compressive test and splitting inspection are possible is prevented 
certainly. 

[0040] Furthermore, it can distribute a refrigerant equally until there is little resistance of flow, it 
does not have channeling of each branch pipe for this reason and results in an end, since the tee 
of each branch pipe has branched in the direction along a flow direction. 
[0041] 

[Effect of the Invention] As explained above, the branch joint for refrigerant pipes of this 
invention Since many branch pipes are beforehand combined in one, much duct branching 
activities are completed to coincidence by arrangement of a piece place, and construction is 
simplified very much. For this reason, the complicatedness of a soldering activity [ at the height 
of an a large number part ] and the fire use in that case become unnecessary like the 
conventional Rhine branching. Furthermore, since [ to require ] the tee was beforehand welded 
at the time of works production, the airtightness of a tee is very high, and since implementation 
of inspection, such as a compressive test and splitting inspection, can be performed, the leakage 
accident by the site operation often produced until now can be prevented certainly. 
[0042] Moreover, it has the effectiveness which can distribute a refrigerant equally efficiently 
until it results in a duct end, even if there is little resistance at the time of splitting since the tee 
is made into the gestalt which branches in the shape of an acute angle, and it branches a large 
number considerably, since it is hard to produce channeling. 

[0043] And since the site operation of heat insulator covering can also be omitted in addition to 
the above-mentioned effectiveness, and this heat insulator is moreover covered by the works 
production target and implementation of heat insulation inspection can also be performed when it 
equips with a heat insulator beforehand, it has effectiveness, like adiathermic [, such as dew 
condensation prevention, ] becomes trustworthy [ the installation condition of a heat insulator ] 
well. 

[0044] The connection immersion depth of the slot to a socket is enlarged with 1.5 or more 
times from a tube outer diameter, and it specifically considers as 2.4 or more times to the 
conventional specification. Further furthermore, with the combination of the taper angle of the 
diameter expansion section of the method of the socket back, and the interior angle of a slot end 
face Temporary support in the case of connecting refrigerant conveyance tubing to a branch 
pipe can be ensured, and connection of the distribution tube to the branch joint for refrigerant 
pipes of this invention becomes easy, and it has effectiveness, like the dependability of soldering 
also increases. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the branch joint for refrigerant pipes concerning invention of 
claim 1. 

[Drawing 2] It is the explanation top view of the joint which constitutes the body of the branch 
joint for refrigerant pipes shown in drawing 1 . 

[Drawing 3] It is the explanation perspective view showing an example of the branch joint for 
refrigerant pipes shown in drawing 1 . 

[Drawing 4] It is the top view showing the gestalt of other operations of the branch joint for 
refrigerant pipes concerning invention of claim 1. 

[Drawing 5] It is the top view of the branch joint for refrigerant pipes concerning invention of 
claim 2. 

[Drawing 6] It is the important section top view of the branch joint for refrigerant pipes 
concerning invention of claim 3. 

[Drawing 7] It is the side elevation of the mold for socket shaping of the branch joint for 
refrigerant pipes. 

[Drawing 8] It is the busy condition explanatory view of the branch joint for refrigerant pipes. 
[Drawing 9] It is the top view of the conventional branch joint for refrigerant pipes. 
[Drawing 10] It is the top view of other conventional branch joints for refrigerant pipes. 
[Description of Notations] 
6 Refrigerant Conveyance Tubing 

10 Branch Joint for Refrigerant Pipes 

1 1 Main Pipe 
11A Socket 

1 1 B Diameter expansion section 

12 Branch Pipe 
12B Slot section 
12C Slot end face 

13 Branch Branch Pipe 
13A Tee 

14 Outside Branch Pipe 

15 It is One Branch Pipe Inside. 

16 Gin Branch Pipe 
16A Tee 

17 Plug for Sealing 

18 Heat Insulator 
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Na*3M8cJ£ftS*Sb*;M3 ZimwrnS k ft & ISKftttb 

[00 08] S«i^#K=Sriri)iEV^iaifclft»t6 

tiSBKbklft Sr ffiffl-T i> £> -S RUB*** -5 
fc. &fz. SP#Pfc*&««W>*£\ #P<oftPtc» 

3d# aq^Jt k ft 0 ±J£ Lfc £ 3 ft&v ^ftBfCWJRWt 

4> test k ft h mmifih o fc . 

[ 0 0 0 9 ] J«i?S<o«^lll»jh<Ofcft»a!s» 

i. &mmmi&i> u$ ux$l tr v ^ia»H>y* ofc. hi 
0 us L/^^. -y 5 <r>m^\t. -mrnx^b^ 
x&mwtfcm&x-z hox'im&o&x^mcQjj > 

3WfttM«3i^ffltkft*ISIIH**fc-5^. 

[0010] ^o^sjti. ±ieras^^»^t- &d k 

a Wk LT ft Sfite t ot» 0 , aHRO^HKffWffiRjP 

5 -f y^HS k ^ y yfti&nmijCD&mZM 0 AftJt?#« 
i k £ SWk UTftSft^^O 

[00 11] 

««<05iaBfe:^E±«*SSBW-& - k lei 0 »«W<0Jfe 

nwmhw^ti. m®^tzw%<F>^izm?m^co)§ 
mmwfimmM^zwm^b $n-cfts ^ t ztm 
k-rs*><o-c*s. 

[ 0 0 1 2 ] BP^>. -*0±***fi«ft«fe:4H»S-fr& 

<0T\ ^MO|gOffitfi* 4 ^ft<J%^ftt»-S[* s tfx.S. 
[ 0 0 1 3 ] 4fc. «^ffl^««*«WI«4«W 

tctgjtt- *&<7)X\ mnwm i> mmizn *. mmm& *> 

e-^>ftV^. f«^«2 0^^ffl^ll^¥{i. is^si 
<^^ffl»WII*(=fev^T«^^iBP«ktt«^> 

zimb-rz>i>cDX'h&. 

[0014] >^%mz#&z^&^<§m-fttm^£ 
tozmmtx^tbrnm tx ^ztztMrnmrx-nmrnt 
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[ooi5] mxm3<D<$i&<gmfttm&&. mxm 1 

PfltfHSBfASESa^ WWBi 0 1 . 5«J2U: 
J: Six. MteSP*^t£§lx-^^^5~3 0* . $ 

C0016] gaizm-zw acomwmtMZtf. «k 
nifmmimi>®%t%&. zziz. gptc*«-s»p 

Ot£igEt$A&££. 1*M£J: 0 1 . 5feVJit-fhcr> 
i£. 1. 5«±9a^fc*PfcitP*»ALfci:*, Jf 

[00 17]ifc, «TESP**^ISBt— ^tftS' 5- 

30° i:-rs<o(i. ftncvmnmmnfi&z&nmv® 

lz&\,^£itXfo$$fZ ! £%.Zithtz£>X'$>Z>. huIB-t 
-A-ft^30' <k *)*£<-?2>b^&frJ)tfftttX'%: 

[00 1 83 ifc, 5* J:0'h$^fc. *PJW8t=»P 

tfhh. tot, wumnwm<?m%i><7)ftft*9o° 
y.TcD®.nt^&ztkmm~>x. spis^wjsjbx- 
^^5-30* u>«Hfc5rs. 

[00 19] 

mmth. mn±. z\nmiizfrfr&ti;®mmfflm& 
(D^mm. ia2tiia i ^ l tz&wgmfti$M. E tcr)*w 

[0020] m=m i cr>ftwizi}>fr&ftimm#«&M^ 

10(1 02 tjjrt J; d lz±*g 1 1 tc*f tSTifl^rS] Pi- 
co zjf&Hz&B 12.12 *$HK$-£fcZJWHI« 1 3 

k . ±^ 1 1 t,ztt Lmxjjfom~c?)=jj[i>)<,z-ftm-&& 

^14. 14. 1 5ttLfzEJtttWSl 6kcDM&£ 

xn&zti, muz^k-tzoiz&tmi 2. 14. 15 
co^icitrfai'g 1 1 & -r t «t 1 2 
-1 5<z>wmtfWBazti. mutsttimi 2-15 

[0021] 3ri3. ifefcfcV^ZX^ISWl 3<0t£l : 
12.1 2Jiifc« : l 1 ZmA,X'liffiy}}filzM$2tlX^ 
ifc. =X#*»1 6ti. ^HIS<0Rtl4. 14A« 
±« 1 1 *j^-tfmftl4l£4Htt3*U 1 
5 c^tt^frffifet 14.14 ^(Jta^'lMfLBc'S: 4 «fc 



[0022] &i>. ±fetC*SWC . #±« 1 1 
^atl2, 14. 1 5(c^«Tigi:$iX. C^l^ft 
*1 2-1 5tf)5fcigt±. H^eoidtCSWfcWUient 

[ 0 0 2 3 ] rJWrtHf 1 3fc i^HX^tfS^ 1 
6c7)#dggBl 3 A. 1 6A(i. E3tCZX.^il5^1 30 

s^i 2*mmLTUMz£9KmLxmm.ztifi:i><v 

[ 0 0 2 4 3 m 3 iifti&WwmmcO-Mt:^ Lfc 

i>cox\ m«<m*zix?ixmmmmLxmwLLtzh<r> 
[0025] &tz. fttmu. ii4^-r«fc oiz^xft 

WE 1 3 b 1 6 0flA-&*ri*-(C J; -oXAfttgi. 

frhziwm ^WL<?>wmiz~? h <r k **t * ^ . * l 

■C. tgSnS^tt^l 2—1 5<7)5|^tC<i^ffl^l 7 
#*Big£t;:Br£$*u £5Mr«*l 2-1 5fl)»l« 

[0026] 05 \mim. 2 <0»«E»ffl4MK«t*^l« 

i o ti . la i ^ t^^tffl^iis^ i o comft 

±<gl l<0BHP«fctt«l 2-1 5«0fi^*^kOifP 
SI 2B-1 5B£|$&£fe&0r&ttl 8-CttHLTfll 

[0027] Zcommtt 1 8 1>0 1 te^LfcJMSW?ffl# 

[0 028] 06fcfcV^T^ < ffffl^ii^*(i:. H1X 
(i0 5 tire Lfc?M#ffffl#ttll!¥ 1 0 <D±^ 1 1 
^1 2-1 5<7)^ig^^PJfP^i:$n. gPl 

i Aizm-zft a 1 2 BcommmAmz s*>'. «W5d 

J;0 1. 5fg£Lhfc£*l.T^&. 

[00293 ist. fnn AH^teif-A'ft5*5 
5—3 o • . $ ^>^Btrie*fp 1 2 Bcomumm<r>n& 

1 2C<7)ftfta1}mAy.T<Dftl&tZtlX\^. ±ie£ 

*jv^T*ptci«-*#p^«awAassfc, 'ff^io 

1 . Sfg^Xht-tS^fcL ^P 1 1 AtcffP 1 2 B$r«i 
AL^B#<7){S^f^51llt-f'l»^T-S)oT. ClixiO 
&%^b . J* AUfcfe'ftTtilf P 1 2 BA^P 1 1 A |*| 

tffohtzihX'hh. 

[ o o 3 o 3 ff u<rmm A^$^. «««J: 0 
A# < -tinm^coAX'ii^ * 0 -T 4 i: 

m<7*m&im<%^ximim<%k. ztit>£®m 
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bZtlX^Z. 

[an 





WiMJ I Sffi&tf^X 




*TJ I Stb 


9.5 0 


7 mm 


1 8 mm 


2. 57 


12.7 


8 


3 0 


3.75 


15.88 


1 0 


3 0 


3. 0 ! 


19.05 


1 0 


3 0 


3. 0 


22.2 


1 0 


3 0 


3. 0 


25.4 


1 2 


3 6 


3. 0 


28.58 


1 2 


3 6 


3. 0 


31.75 


1 2 


3 6 


3. 0 


34.93 


1 4 


4 5 


3.2 1 


38.1 


.14 


4 5 


3.2 1 


41.3 


1 4 


4 5 


3.21 


44.45 


1 4 


5 0 


3.5 7 


50.8 


2 0 


6 0 


3. 0 


53.98 


2 0 


6 0 


3. 0 


63.5 


2 5 


: 6 o 


2. 4 



[0031] &tz. zcognnft&tft notmizx-t 

fE^P 1 1 AM^T<7)t£@gP 1 1 BV>T-^fterf5~~3 
0' bZtl, ifcifPl 2Bc7)ggpSSl 2C<0:ftgBOI*l 
« a ##eilcfifc* LT^<k o tuft i 0 v *tft i: 

[0032] iffi^r-'^ <? , a if P 1 2 

BSrifAt^h^C if PI 2Bc7)^PSS§l 2C2r^^ 

T. 3 0 * X 9 At V^fc . gPll ArtT-if P 1 2 B# 
<'£>o< Z biiMWP* if P 1 2BSr±^l6]{tTSP 
1 1 A Kif A LT JX 9 £ J: o , iSTifP# 

[00 33] if PI 2BC0IBPSS1 2Cc7)^gpc7) 

fcrfH*S*«fe«>T*oT. F*Ift«SriS«J:OA#<^- 

[00 34] §<i>C Cl^rtAat-iO^PM^OtES 
SB1 1 B^Htcrt^WJJc^tt^l 9HmtiLZtl. 
O^l 9^Wtt«I£&J12 0^9^&&<^T\ 

[ 0 0 3 5 ] H7(i, ±IS^P 1 2&Zffi&th-tz#><?) 
W.2 1 <0WiUEI£SSU W3L 2 1 IZ&i&mmftim^ 1 

o<ojjyBtmk*&»s«<o*i oAc^^p^tcifAS 

SSP2 l Bfc*»fe«r*. 
[00361M21 A<0*SB»tt«P 1 2 B»*Wj£ 



#2 1 A^*g52 lBil$2 1 4>£-f- ^#£i!£ 
f£S*U SP12 B<9lSP»&^-^fct£@$;h..g> J: 

[0037] u<Of-A«g[;i O^P l 2 BrtH 
fclfP 1 1 A?hB<0fgt!l&tttt#aWt2^^<T' 

[0038] us t^-r i o izmfm i cDttmtun 1 a 

t,z#M<Wmfrtm^ 1 0 co±m 1 1 £ifi£ t , #g&iSc 

< . cwmar. tisumm-fttm^ 1 ocotm 12-15 
<?mz. $ 4, iz z nwncoffi&'gmwm^ io^m 

[0039] ftoT. ±«*^#^P«9^01S^^® 

thxmx.tf*if&b%2>±.. immmwm^co4m& 
a. jLmLmmzmttimnwmtfztix^&cox'miib 
x%mt^< . fr^wmmzmEMM. #ss8a&&**j' 
mx'ib&tztb, wmxiz±&m^mzmm*hm&L 
mmmmtzffi±zti&. 

[ 0 0 4 0 1 $ £>k. &mi&v>wmi$diixnmzm 
o^fti,zttmztix^hnx'Wx<nmm i '}?%< . zco 

[004 1] 

[J%aj^*] VXtl&WLtz£di t zz<nmi<7>}%m f gm 

fttmmi. bbfrt#>&wtv>&'g$:-imizm*&t> 
itx^&tzib. -mmcom£.x'&&<7><g&fti&fmi)m 
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m&87 LimwftmtzmMkzti. - ^»t*^7 

tz< ^(DX'fr* 0 *»<04M»*1r=Srr>f 
[0043] KSSStr^ Lfc*£HL ± 

[0 044] Sfetc. SP(c^S#PO««#Aas$ 

#\ iwii o i . 5feu±t*z < s*u mmtzu 
mMnmmzttL2. Amvxttzti* s^tspiw 
mmavyr-'in t n nmmoftft t e>m*&t>itiz 

iz'ttt. zco&wcDftmmmftim^zm-&ttwg 

[^HOfS#5rSJHB] 

[Hi ] n^i^wizfrfr&m^mtimz&vw 
B0-e#>&. 

[02 ] mi iz*Ltzfflmmwm^<?)*ti:i:mfizt 

[03 ] 0 1 fc^Lfcifr^ffl4M»li¥OHH**?1Jl 



[04 ] mm i o^Bflt^^^i'gffl^ii^^cofi!! 

<7)^ifec7)?g.©$r^i- :s F®0T'S> & . 

[05 ] mxm2coftmzfrfr&im^mtttm^(?y¥ 
mmx-foh . 

[06] mmi3cr>ftwizfrfr&ftm<gmfttm^<r>m 
[07 ] &mmmftmi^cr&um&mmrimmK'h 

[09 ] ft#<Oft&Wffl#i^^O¥B0T'&.&. 

[010] te(wmmtfm&m#mi?fwwmci> 
6 ismm® 

10 ^«^ffl^®38^ 

1 1 ±<s 

I 1 A ^P 

I I b mm 

,12 

12B JfPSB 
12C #P^ffi 

13 Z^^HS^ 

13A ttmn 

14 *mhj<z>8w 

1 5 4"-*^^ 
16 HX^-iK^ 

1 6 a 

1 7 

18 BJrSfttt 



[01] 
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[H2] [04] 




12B~»OSS 18 
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